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DESCRIPTION 



DISCRIMINATION MEDIUM, DISCRIMINATION METHOD, 
ARTICLE TO BE DISCRIMINATED, AND DISCRIMINATION APPARATUS 



Technical Field 

[0001] The present invention relates to techniques advantageously used for 
determining whether or not passports, documents, various cards, passes, bills, 
exchange tickets for money, bonds, security notes, gift certificates, pictures, 
tickets, public game voting tickets, recording media in which sound data and 
image data are recorded, recording media in which computer software is 
recorded, and packages of various products are authentic. 
Background Art 

[0002] In order to prevent illegal use of articles, for example, various cards for 
adjustment, and certificates, etc., techniques for determining whether or not they 
are authentic are necessary. 

[0003] Techniques of applying a special ink on a surface of an article have 
been known as the above technique. For example, predetermined characters or 
figures may be printed on an article by using an ink which is fluorescent under 
ultraviolet light is used as the above ink. When ultraviolet light is irradiated on 
the article, the characters or patterns become visible on the article, so that the 
authenticity of the article can be determined. For example, an ink having 
particles of a magnetic material or magnetized particles mixed therewith may be 
applied on an article, and the authenticity of the article can be determined by 
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magnetic sensors. 

[0004] Techniques of using a hologram for determining the authenticity of an 
article have been known. Techniques of using optical characteristics of 
cholesteric liquid crystal have been known as techniques for prevention of 
falsification of securities by copying, as disclosed in Patent Publication 1. 
[0005] The Patent PubHcation 1 is Japanese Unexamined Patent Application 
Publication No. Hei 4-144796. 

DISCLOSURE OF THE INVENTION 
PROBLEMS SOLVED BY THE INVENTION 

[0006] However, in techniques in which a special ink is applied on an article, 
it is relatively easy to obtain the special ink and to misuse it, and prevention of 
falsification of the special ink is not very difficult. In techniques using 
holograms, falsification techniques of holograms has been improved, and 
counterfeit goods for which the authenticity is difficult to determine may be 
produced. Therefore, techniques in which it is difficult to falsify are required. 
[0007] In techniques using cholesteric liquid crystal, even when the 
discrimination medium using cholesteric liquid crystal is obtained and a 
counterfeit discrimination medium is produced, the discrimination medium is 
required to exhibit complicated and specific optical characteristics, so that a 
counterfeit discrimination medium exhibiting the same optical characteristics as 
an authentic one are difficult to produce. 

[0008] In a discrimination medium using optical characteristics, not only 
difficulty in falsification but also specific optical characteristics which are 
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superior in determining the authenticity of the article, that is, in which the 
authenticity of the article can be quickly determined, are required. 
[0009] An object of the present invention is to provide a discrimination 
medium which is difScult to falsify and is superior in determining the 
authenticity of an article. Another object of the present invention is to provide 
an article having the above discrimination medium. Another object of the 
present invention is to provide a discrimination method and a discrimination 
apparatus which are superior in determining the authenticity of an article. 
MEANS FOR SOLVING THE PROBLEMS 

[GO 1 0] The present invention provides a discrimination medium having a 
cholesteric liquid crystal layer and a multilayer film having plural light 
transparent fihns which are different fi-om each other in refi-action index. In the 
discrimination medium, optical characteristics of the cholesteric liquid crystal 
layer and the multilayer fihn are synergistically used, so that unique optical 
characteristics which could not be obtained in the conventional techniques can 
be obtained. 

[00 11 ] Optical characteristics of a cholesteric liquid crystal layer will be 
explained. Fig. 2 is a conceptual diagram showing a structure of the 
cholesteric liquid crystal layer. The cholesteric liquid crystal has a layered 
structure. The molecular long axes of respective layers of the stacked structure 
are parallel to each other, and are parallel to the plane thereof The respective 
layers are rotated slightiy with respect to the adjacent layer and are stacked. 
The cholesteric liquid crystal thereby has a three-dimensional spiral structure. 
[0012] Denoting that, in a direction perpendicular to the layer, pitch P is a 
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distance needed when the molecular long axis is rotated through 360 degrees 
and returns to the initial state, and an average refraction index of the respective 
layers is index N, the cholesteric liquid crystal layer selectively reflects 
circularly polarized light having a center wavelength Xs satisfying the equation 
Xs=NxP. That is, when light (natural light) which is not predetermined 
circularly polarized light is irradiated on the cholesteric liquid crystal layer, the 
cholesteric liquid crystal layer selectively reflects circularly polarized light 
having a center wavelength Xs. The polarization direction of the circularly 
polarized light reflected by the cholesteric liquid crystal layer is clockwise or 
counterclockwise depending on the rotation direction of the cholesteric liquid 
crystal layer. That is, circularly polarized light having the above predetermined 
center wavelength and the above predetermined circular polarization direction is 
selectively reflected by the cholesteric liquid crystal layer. Circularly polarized 
light having another wavelength and the above predetermined circular 
polarization direction, linearly polarized light, and circularly polarized light 
having circular polarization direction opposite to the above predetermined 
circular polarization direction passes through the cholesteric liquid crystal layer 
[0013] Fig. 3 is a conceptual diagram showing a condition in which light 
having a predetermined wavelength and a predetermined circular polarization 
direction is selectively reflected by a cholesteric liquid crystal layer 106. For 
example. Fig. 2 shows a cholesteric liquid crystal layer 106 having a spiral 
structure in which the molecular long axes of the respective layers are rotated in 
a clockwise direction (right-handed direction). When natural light enters to the 
cholesteric liquid crystal layer 106, right-handed circularly polarized light 
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having the predetermined center wavelength is selectively reflected by the 
cholesteric liquid crystal layer 106. Another polarization light (linearly 
polarized light and left-handed circularly polarized light) and right-handed 
circularly polarized hght having another center wavelength pass through the 
cholesteric liquid crystal layer 106. 

[0014] For example, a cholesteric liquid crystal layer having a structure shown 
in Fig. 2 and reflecting light having a center wavelength Xs of red light is 
disposed on a member such as a black sheet absorbing visible light. When 
random light such as sunlight is irradiated on the cholesteric liquid crystal layer, 
transmission Ught of the cholesteric liquid crystal layer is absorbed in the black 
sheet, and right-handed circularly polarized light having the predetermined 
center wavelength is selectively reflected by the cholesteric liquid crystal layer. 
As a result, the cholesteric liquid crystal layer is clearly seen to be red. 
[00 1 5] The above characteristic of selectively reflecting predetermined 
circularly polarized light having a predetermined center frequency is called 
circularly polarized light selectivity. 

[0016] The color of the cholesteric liquid crystal changes depending on the 
viewing angle. When incident light obliquely enters into the cholesteric liquid 
crystal, the apparent pitch P decreases, and the center wavelength Xs is thereby 
short. For example, reflection light reflected by the cholesteric liquid crystal is 
seen to be red at an angle perpendicular to the cholesteric liquid crystal. As the 
viewing angle is increased, the color of light shifts to orange, yellow, green, 
blue-green, and blue in turn. This phenomenon is called blue shift. The 
viewing angle is an angle of a visual line with respect to a line perpendicular to a 
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viewing surface. 

[0017] Optical characteristics of a multilayer film having plural light 
transparent films which are different from each other in refraction index will be 
explained. Fig. 4 is a conceptual diagram showing a condition in which the 
multilayer film reflects light. Fig. 4 shows one example in which films 401 (A 
layers) having a first refraction iudex and films 402 (B layers) having a second 
refraction index are altemately laminated. 

[0018] When white light is irradiated on the multilayer film 403, incident light 
is reflected at the interfaces of the films different from each other in refraction 
index based on Fresnel's law. In this case, a portion of the incident light is 
reflected at the interface between the A layer and the B layer, and another 
portion of the incident light passes therethrough. Since each interface between 
the A layer and the B layer repeatedly exists, interferences between reflection 
light reflected at each interface occur. The larger the angle of the incident light, 
the shorter the optical path difference of the reflection light reflected by each 
interface. The interference of each light of the shorter wavelength occurs, and 
the intensity of the light of the shorter wavelength is thereby strong. Therefore, 
the more obliquely the multilayer film 403 on which white light is irradiated is 
viewed, that is, the more parallel to the plane of the multilayer film 403 the 
multilayer film 403 on which white light is irradiated is viewed, the shorter the 
wavelength of the light reflected strongly by the multilayer film 403. For 
example, the more oblique the multilayer film 403 on which white light is 
irradiated, the bluer the reflection light reflected by the multilayer film 403. 
This phenomenon is called blue shift. The incident angle is an angle between 
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incident light and a line perpendicular to the incident surface. 
[0019] The discrimination medium structured such that the cholesteric liquid 
crystal layer and the multilayer film having plural light transparent films which 
are different from each other in refraction index are laminated exerts unique 
visual effects in the fc>llowing manner by synergistically exerting the above two 
imique optical properties. 

[0020] The above imique optical visual effects will be explained hereinafter. 
Figs. 5 and 6 are conceptual diagrams showing the conditions in which light is 
reflected by a Isiminated structure having the cholesteric liquid crystal layer and 
the multilayer film. In Figs. 5 and 6, a laminated structure 503 has a 
cholesteric liquid crystal layer 501 and a multilayer film 502 which are 
laminated. The cholesteric liquid crystal layer 501 selectively reflects 
circularly polarized light, and the multilayer film 502 has a structure as shown in 
Fig. 4. 

[0021] When natural light enters to the laminated structure 503 at an incident 
angle 9, right-handed circularly polarized light having a predetermined center 
wavelength is reflected by the cholesteric liquid crystal layer 501. 
Right-handed circularly polarized light having a center wavelength other than 
the predetermined center wavelength, left-handed circularly polarized light, and 
linearly polarized light pass through the cholesteric liquid crystal layer 501, and 
portions thereof are reflected by the multilayer film 502. Theoretically, when 
left-handed circularly polarized light having a predetermined center wavelength 
is reflected by the multilayer film 502, the polarization direction of the light is 
inverted, and the light becomes right-handed circularly polarized light. 
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Therefore, the reflection hght reflected by the multilayer film 502 of the 
left-handed circularly polarized light passing through the cholesteric liquid 
crystal layer 501 cannot pass through the cholesteric liquid crystal layer 501. 
However, practically, the incident light entering to the multilayer film 502 
includes linearly polarized light. Since reflection occurs at each interface, 
left-handed circularly polarized light is generated as the reflection light. That 
is, the reflection light reflected by the multilayer film 502 includes left-handed 
circularly polarized light. The light reflected by the multilayer film 502 and 
thereby having the right-handed circularly polarized direction is reflected by the 
cholesteric liquid crystal layer 501 is reflected by the multilayer film 502 again, 
and thereby changes to left-handed circularly polarized light. Therefore, the 
light passes through the cholesteric liquid crystal layer 501. 
[0022] Left-handed circularly polarized light passes through the cholesteric 
liquid crystal layer 50 1 . Therefore, the laminated structure 503 is viewed at an 
angle, right-handed circularly polarized light reflected by the cholesteric liquid 
crystal layer 501 and left-handed circularly polarized hght reflected by the 
multilayer film 502 are seen simultaneously. 

[0023] For example, a case in which the laminated structure 503 is viewed at 
the angle 0 is considered. In this case, the pitch P of the cholesteric liquid 
crystal layer 501 and the average refi-action index of each layer thereof are set 
such that right-handed circularly polarized light reflected by the cholesteric 
Uquid crystal layer 501 is seen to be blue. In addition, the material of the 
multilayer film 502 and thickness of each layer thereof are set such that the 
interference of the reflection light reflected by each interface occurs in a blue 
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wavelength region when the multilayer film 502 is viewed at the angle 9. 
[0024] hi the above case, right-handed circularly polarized blue light reflected 
by the cholesteric liquid crystal layer 501 and left-handed circularly polarized 
blue light reflected by the multilayer film 502 are seen simultaneously. 
Therefore, the blue reflection light is strongly visible in comparison to the case 
in which the reflection light is reflected by only the cholesteric liquid crystal 
layer 501 . When the reflection light reflected by the laminated structure 503 is 
viewed via an optical filter allowing only right-handed circularly polarized light 
to pass therethrough, the left-handed circularly polarized blue light and the 
linearly polarized light reflected by the multilayer film 502 are blocked by the 
optical filter, and the reflection light is seen to be weak in comparison to the 
case in which the optical filter is not used. On the other hand, when the 
reflection light reflected by the laminated structure 503 is viewed via an optical 
filter allowing only left-handed circularly polarized light to pass therethrough, 
only left-handed circularly polarized light reflected by the multilayer film 502 is 
seen to be weak in comparison to the case in which the optical filter is not used. 
[0025] The following discrimination medium can be obtained by using the 
above principle. That is, the cholesteric liquid crystal layer 501 and the 
multilayer film 502 are subjected to hologram working, and for example, a 
predetermined logo or a figure is seen by a hologram effect. In this case, when 
the laminated structure 503 is directly viewed, holograms formed in the 
cholesteric liquid crystal layer 501 and the multilayer film 502 appear to be 
overlapped. On the other hand, when the laminated structure 503 is viewed via 
an optical filter allowing predetermined circularly polarized light to pass 
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therethrough, only one of the holograms is seen. In the above manner, a 
discrimination medium having unique visual effects can be obtained. When 
figures made by embossing or printing are used instead of the holograms, a 
discrimination medium having unique visual effects can be obtained. 
[0026] As shown in Fig. 6, when the laminated structure 503 is viewed at the 
angle 9, right-handed circularly polarized light reflected by the cholesteric liquid 
crystal layer 501 is seen to be red, and left-handed circularly polarized light 
reflected by the multilayer film 502 is seen to be blue. In this case, when the 
laminated structure 503 is directly viewed, the reflection light including 
right-handed circularly polarized red light and blue light can be seen. When 
the viewing angle is changed, the color of the reflection light is changed based 
on blue shift. 

[0027] When the reflection light is viewed via an optical filter allowing 
left-handed circularly polarized light to pass therethrough, right-handed 
circularly polarized light reflected by the cholesteric liquid crystal layer 501 is 
blocked not to be seen, and only blue reflection light can be seen. On the other 
hand, when the reflection light is directly viewed without an optical filter, the 
color including red and blue is seen. In a case in which the laminated structure 
503 has figures, when the laminated structure 503 is viewed, the one figure can 
be seen, and the other figure cannot be seen. As described above, visual effects 
can be obtained. 

[0028] That is, according to one aspect of the present invention, a 
discrimination medium includes: a cholesteric liquid crystal layer having a 
circularly polarized light selectivity of reflecting predetermined circularly 
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polarized light; and a multilayer film having plm-al light transparent films which 
are laminated and are different from each other in refraction index. In a 
preferred embodiment of the present invention, when the discrimination medium 
is viewed at a predetermined angle, a first reflection light reflected by the 
cholesteric liquid crystal layer and a second reflection light reflected by the 
multilayer film are approximately equal to each other in color. In this case, the 
first reflection light may be circularly polarized light having a predetermined 
center wavelength and a predetermined polarization direction, and the second 
reflection light may include circularly polarized light having a circular 
polarization direction opposite to that of the first reflection light. In a preferred 
embodiment of the present invention, when the discrimination medium is 
viewed at a predetermined angle, a first reflection light reflected by the 
cholesteric liquid crystal layer and a second reflection light reflected by the 
multilayer film are different from each other in color. In this case, the first 
reflection light is circularly polarized light having a predetermined center 
wavelength and a predetermined circular polarization direction, and the second 
reflection light includes circularly polarized light having a circular polarization 
direction opposite to that of the first reflection light, circularly polarized light 
having the same circular polarization direction as that of the first reflection light, 
and linearly polarized light. 

[0029] In the above aspect of the present invention, imique optical 
characteristics can be obtained which are not simply combined with optical 
characteristics shown by the cholesteric liquid crystal layer and optical 
characteristics shown by the multilayer film having plural light transparent films 
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which are different from each other in refraction index. That is, when natural 
light is irradiated on the discrimination medium of the present invention, the 
reflection light includes right-handed circularly polarized light and left-handed 
circularly polarized light. The cholesteric liquid crystal layer selectively 
reflects predetermined circularly polarized light. On, the other hand, the 
multilayer film does not selectively reflect circularly polarized light having a 
circular polarization direction opposite to that of the predetermined circularly 
polarized light. However, in combination with the cholesteric liquid crystal 
layer and the multilayer film, as described above, right-handed circularly 
polarized light, left-handed circularly polarized light, and linearly polarized light 
are reflected by the discrimination medium. 

[0030] Since blue shift is combined with the above unique optical 
characteristics, optical characteristics which can be easily discriminated can be 
obtained. Since the optical characteristics are difficult to reproduce by 
reverse-engineering, falsification of the discrimination medium is difficult. 
This case is preferable for a discrimination medium used for determining the 
authenticity thereof 

[0031] The multilayer film having plural light transparent films which are 
different from each other in refraction index is structured such that at least two 
kinds of light transparent films which are different from each other in refraction 
index are laminated, and at least one interface between the light transparent 
films which are different from each other in refraction index exists. For 
example, the multilayer film is structured such that two light transparent films 
which are different from each other in refraction index are alternately laminated. 
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Alternatively, the multilayer film is structured such that the first to the Nth light 
transparent films having the first to the Nth refi-action indexes are laminated in 
turn as one unit and plural units are laminated. The N in Nth denotes a natural 
number. 

[0032] In a preferred embodiment of the present invention, a figure is provided 
at at least a portion of at least one of the cholesteric liquid crystal layer and the 
multilayer film. In this embodiment, the discrimination medium can use the 
unique visibility of the figure. 

[0033] The figure may be a character, a logo, a graphic, a pattern, or one 
having a design producing visual effects for a viewer. The figure may be 
provided at the above portion by printing an ink, applying a film, transferring, 
stamping, or embossing. The figure is preferably formed by hologram working. 
The figure may be formed by combination of the above methods. 
[0034] According to another aspect of the present invention, an article to be 
discriminated, for example, a card, includes the discrimination medium of the 
present invention, so that the article has a discrimination medium portion 
showing unique visual effects which can be easily discriminated. The article 
may be one of passports, documents, various cards, passes, bills, exchange 
tickets for money, bonds, security notes, gift certificates, pictures, tickets, public 
game voting tickets, recording media in which sound data and image data are 
recorded, recording media in which computer software is recorded, various 
products, and packages of the products. 

[0035] In another aspect of the present invention, a discrimination method for 
discriminating a discrimination medium is provided. The discrimination 
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medium includes: a cholesteric liquid crystal layer having a circular polarization 
light selectivity of reflecting predetermined circularly polarized light; and a 
multilayer film having plural light transparent films which are laminated and are 
different from each other in refraction index. The discrimination method 
includes: an optical filter allowing predetermined circularly polarized light to 
selectively pass therethough. The discrimination medium is viewed via the 
optical filter. 

[0036] In the above aspect of the present invention, the reflection light 
reflected by the discrimination medium includes lights which are different from 
each other in polarization direction. Therefore, the case in which the 
discrimination medium is directly viewed and the case in which the 
discrimination medium is viewed via the optical filter allowing predetermined 
circularly polarized light to selectively pass therethough are different from each 
other in visibility of the discrimination medium. The discrimination medium 
can be discriminated by using the degree of the difference in visibility The 
degree of the difference in visibility can be set to be flexible and complicated by 
combination of designs of the cholesteric liquid crystal layer and the multilayer 
film, and the figure. 

[0037] In another aspect of the present invention, a discrimination method for 
discriminating a discrimination medium is provided. The discrimination 
medium includes: a cholesteric liquid crystal layer having a circularly polarized 
light selectivity of reflecting predetermined circularly polarized light; and a 
multilayer film having plural light transparent films which are laminated and are 
different from each other in refraction index. Predetermined circularly 
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polarized light is irradiated on the discrimination medium, and reflection light 
reflected by the discrimination medium is viewed. 

[0038] In the above aspect of present invention, the reflection light reflected 
by the discrimination medium includes lights which are different from each 
other in polarization direction. Therefore, the case in which natural light is 
irradiated on the discrimination medium and the case in which predetermined 
circularly polarized light is irradiated on the discrimination medium are different 
from each other in reflection light reflected by the discrimination medium. As 
a result, the above cases are different in visibility of the discrimination medium. 
The discrimination medium can be discriminated by using the above 
phenomenon. 

[0039] In another aspect of the present invention, a discrimination apparatus 
for discriminating a discrimination medium is provided. The discrimination 
medium includes: a cholesteric liquid crystal layer having a circularly polarized 
light selectivity of reflecting predetermined circularly polarized light; and a 
multilayer film having plural light transparent films which are laminated and are 
different from each other in refraction index. The discrimination apparatus 
includes: an optical filter allowing predetermined circularly polarized light to 
selectively pass therethough; and a detector detecting light which passes though 
the optical filter. 

[0040] In another aspect of the present invention, a discrimination apparatus 
for discriminating a discrimination medium is provided. The discrimination 
medium includes: a cholesteric liquid crystal layer having a circularly polarized 
light selectivity of reflecting predetermined circularly polarized light; and a 
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multilayer film having pliu-al light transparent films which are laminated and are 
different jfrom each other in refraction index. The discrimination apparatus 
includes: a light irradiation device irradiating predetermined circularly polarized 
light on the discrimination medium; and a detector detecting reflection light 
which is reflected by the discrimination medium. 
EFFECTS OF THE INVENTION 

[0041] According to one aspect of the present invention, the discrimination 
medium cannot be easily falsified. Since the visibility of the discrimination 
medium is imique, the discrimination medium is superior in determination of the 
authenticity. According to another aspect of the present invention, the article 
having the above discrimination medium is provided. According to another 
aspect of the present invention, the discrimination method and the 
discrimination apparatus are superior in determination of the authenticity. 
[0042] In the discrimination medium of the present invention, since the 
discrimination medium can be discriminated by complicated combination of the 
left-handed circularly polarized light, right-handed circularly polarized light, the 
color, the figure, and the optical phenomenon of the color shift, falsification 
cannot be performed by using a copy in which images are scanned. The 
discrimination medium is superior in color, and is thereby superior in design, so 
that the discrimination medium is advantageous for an article having superior 
design as the article to be discriminated. 
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BRIEF DESCRIPTION OF DRAWINGS 
Fig. 1 is a cross sectional view showing a discrimination medium in 
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cross section. 

Fig. 2 is a conceptual diagram for explaining a structure of a 
cholesteric liquid crystal layer. 

Fig. 3 is a conceptual diagram for e?q)laining optical characteristics of 
a cholesteric liquid crystal layer. 

Fig. 4 is a conceptual diagram for explaining optical characteristics of 
a multilayer film. 

Fig. 5 is a conceptual diagram for explaining optical characteristics of 
a discrimination medium. 

Fig. 6 is a conceptual diagram for explaining optical characteristics of 
a discrimination medium. 

Fig. 7 is a cross sectional view showing a discrimination medium in 
cross section. 

Fig. 8 is a schematic diagram showing a discrimination apparatus in 
cross section. 

EXPLANATION OF REFERENCE NUMERALS 

[0044] 100 denotes a discrimination medium, 101 denotes an article, 102 
denotes an adhesive layer, 103 denotes a multilayer film, 104 denotes an 
adhesive layer, 105 denotes a hologram, 106 denotes a cholesteric liquid crystal 
layer, 107 denotes a surface protection layer, 108 denotes a printed figure, 401 
denotes a light transparent film, 402 denotes a light transparent film, 403 
denotes a multilayer film, 501 denotes a cholesteric liquid crystal layer, 502 
denotes a multilayer film, 503 denotes a laminated structure, 801 denotes a 
pedestal, 802 denotes an article, 803 denotes a discrimination medium, 804 
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denotes a white lamp, 805 denotes an optical filter, 806 denotes a photodetector, 
and 807 denotes an optical filter. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0045] First Embodiment 

1. Structure of Embodiment 

Fig. 1 shows a cross sectional diagram of a discrimination medium of 
an embodiment of the present invention. Fig. 1 shows a discrimination 
medium 100 using the present invention which is applied and fixed to a 
predetermined article 101 such as a card by an adhesive layer 102. The 
discrimination medium 100 is structured such that a multilayer film 103, an 
adhesive layer 104, a cholesteric liquid crystal layer 106, and a surface 
protection layer 107 are laminated. 

[0046] The adhesive layer 102 fixes the discrimination medium 100 to the 
article 101 . The adhesive layer 102 is composed of a material which is, for 
example, a seal exhibiting adhesion when a release film thereof is peeled fi-om 
the article 101. Alternatively, the adhesive layer 102 is composed of one 
material selected fi-om the group consisting of an ultraviolet light curable resin, a 
tiiermosetting resin, and other known adhesive materials. The adhesive layer 
102 is a hght absorption layer, thereby including a black pigment or a dark 
pigment, and absorbing visible light. A light absorption layer other than the 
adhesive layer 102 may be provided. The adhesive layer 102 may be subjected 
to working in order that characters are visible on the adhesive layer 102 when 
the discrimination medium 100 is peeled from the article 101. 
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[0047] The multilayer film 103 has 201 layers structured such that first films 
composed of a polyethylene-2,6-naphthalate and second films composed of a 
polyethylene terephthalate. The multilayer film 103 has a thickness of 20 |jm. 
The adhesive layer 104 is composed of an ultraviolet light curable resin which 
transmits light afl:er hardening, and has a thickness of 5 \xm. 
[0048] The cholesteric liquid crystal layer 106 has a structure shown in Fig. 2, 
and has a thickness of 1 jjm. The cholesteric liquid crystal layer 106 is 
subjected to embossing, thereby having a hologram 105 formed thereon, which 
has an appropriate figure. 

[0049] The surface protection layer 107 is composed of an isotropic 
triacetylcellulose (=TAC), and has a thickness of 40 |xm. The surface 
protection layer 107 is isotropic in order to maintain the circular polarization 
direction of the transmission light passing therethrough. The material of the 
surface protection layer 107 is not limited to the above material. 
[0050] In this example, right-handed circularly polarized light is reflected by 
the cholesteric liquid crystal layer 106. Light which is reflected by the 
multilayer film 103 and passes through the cholesteric liquid crystal layer 106 is 
other than right-handed circularly polarized light. In this example, when the 
discrimination medium 100 on which white light is irradiated is viewed at a 
viewing angle of 0 degrees, right-handed circularly polarized red light is 
reflected by the cholesteric liquid crystal layer 106. When the discrimination 
medium 100 on which white light is exposed is viewed at a predetermined 
viewing angle, the center wavelength of light reflected by the cholesteric liquid 
crystal layer 106 approximately corresponds to that of light reflected by the 
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multilayer film 103. For example, this center wavelength is within a 

wavelength range of orange having a slightly yellow tinge. 

[0051] A cholesteric liquid crystal layer is transferred to a multilayer film 

instead of integrally forming the multilayer film 103 and the cholesteric liquid 

crystal layer 106 by the adhesive layer 104. The hologram working may be 

performed on an upper surface or a lower surface of the cholesteric liquid crystal 

layer. 

[0052] 2. Production method of Embodiment 

One example of a production method of the First Embodiment will be 
explained hereinafter. First, a production method for the cholesteric liquid 
crystal layer 106 will be explained hereinafter. 

[0053] For example, a low molecular cholesteric liquid crystal is dissolved and 
held in a polymerized monomer, so that cholesteric liquid crystals grow. After 
that, the low molecular liquid crystals are joined by photoreaction or thermal 
reaction, so that the molecular orientation thereof is fixed, and the low molecular 
liquid crystal is formed into a polymer thereof As a result, raw liquid of 
cholesteric liquid crystal is obtained. The raw liquid is applied to a surface of 
the surface protection layer 107 to have a predetermined thickness. The raw 
liquid is oriented in a cholesteric orientation, and molecular orientation thereof 
is fixed. In this case, for example, the cholesteric liquid crystal has a uniform 
torsion pitch P extending in a molecular layered direction thereof, and has a 
layered thickness of 1 pm. The cholesteric liquid crystal layer appropriately 
has a thickness of about 0.5 to 5.0 iim. Next, the cholesteric liquid crystal layer 
106 is subjected to embossing, so that the hologram 105 is formed. In the 
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above manner, the cholesteric liquid crystal layer 106 is supported by the surface 
protection layer 107, and is formed. 

[0054] Regarding another method for obtaining raw liquid of cholesteric liquid 
crystal, polymer thermotropic polymer liquid crystal of branched-chain type or 
straight-chain type may be heated above the liquid crystal transition point 
thereof, so that a cholesteric liquid crystal structure thereof grov^^s, and may be 
then cooled to a temperature below the liquid crystal transition point, so that the 
molecular orientation thereof is fixed. Altematively, polymer lyotropic liquid 
crystal of the branched-chain type or straight-chain type may be oriented in a 
cholesteric orientation in a solvent, and the solvent may be gradually evaporated, 
so that molecular orientation thereof is fixed. 

[0055] Regarding raw materials of the above materials, a branched-chain type 
polymer having a liquid crystal forming group in a branched-chain, for example, 
polyacrylate, polymethacrylate, polysiloxane, or polymalonate may be used. 
Altematively, a straight-chain type polymer having a liquid crystal forming 
group in a straight chain, for example, polyester, polyester amide, polycarbonate, 
polyamide, or polyimide, may be used. 

[0056] Next, a production method for the multilayer film 103 will be 
explained hereinafter. First, 101 layers (A layers) are composed of 
polyethylene-2,6-naphthalate and 100 layers (B layers) are composed of 
polyethylene terephthalate including 12 mol% of isophthalic acid copolymerized 
therewith. The 101 layers (A layers) and the 100 layers (B layers) are 
laminated alternately, so that an imstretched sheet having 201 layers is produced. 
The sheet is stretched at a temperature of 140 degrees C so as to be 3.5 times as 
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long as the initial sheet in a longitudinal direction, and the sheet is stretched at a 
temperature of 150 degrees C so as to be 5.7 times as long as the initial sheet in 
a lateral direction. Next, the sheet is subjected to heating at a temperature of 
210 degrees C, and a laminated structure having a thickness of 20 ^mi is 
obtained. In the above manner, the multilayer film 103 is obtained. 
[0057] Next, an ultraviolet light curable resin is applied to a surface of the 
multilayer film 103, so that a layer of an uncured material of the adhesive layer 
104 is formed on the surface thereof. The cholesteric liquid crystal layer 106 is 
applied to the layer of the uncured material thereof. After that, ultraviolet rays 
are irradiated on the cholesteric liquid crystal layer 106, the layer of the uncured 
material is hardened, and the multilayer film 103 and the cholesteric liquid 
crystal layer 106 are integrally adhered by the adhesive layer 104. In the above 
manner, the discrimination medium 100 is obtained. 

[0058] An adhesive of the adhesive layer 102 including a black pigment is 
applied to a surface on which the multilayer film 103 is exposed, and the 
discrimination medium 100 is applied and fixed to the appropriate article 101. 
When an adhesive film having a release sheet is used as the adhesive layer 102, 
the discrimination medium 100 which can be applied to an appropriate place as 
a seal is obtained. 

[0059] 3 . Actions of Embodiment 

Optical effects (that is, appearance) of the discrimination medium 
which is viewed fi'om the surface protection layer 107 xmder white light or the 
like will be explained hereinafter. 

[0060] When the discrimination medium 100 is viewed at a viewing angle of 0 
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degrees (that is, perpendicular to a surface of the discrimination medium 100), 
right-handed circularly polarized red light is reflected by the cholesteric liquid 
crystal layer 106, and the figure of the hologram 106 is seen to be red. When 
the discrimination medium 100 is inclined fi*om the above condition and the 
viewing angle is larger, the color of light having a wavelength shorter than that 
of red light can be seen strongly. That is, the color of the discrimination 
medium 100 changes from red to the color of the light having a wavelength 
shorter than that of red light. When the viewing angle is further larger, the 
color of the discrimination medium 100 changes to the color of the light having 
a shorter wavelength and having a blue tinge. The color change is performed 
in combination with blue shift shown by the cholesteric liquid crystal layer 106 
and blue shift shown by the multilayer film 103. 

[0061] When the discrimination medium 100 is viewed via an optical filter 
allowing right-handed circularly polarized light to selectively pass therethrough 
in the same manner as the above, left-handed circularly polarized light reflected 
by the multilayer film 103 is blocked by the above optical filter, so that only the 
blue shift shown by the cholesteric liquid crystal layer 106 is seen. 
[0062] In contrast, when the discrimination medium 100 is viewed via an 
optical filter allowing left-handed circularly polarized light to selectively pass 
therethrough in the same manner as the above, right-handed circularly polarized 
light reflected by the cholesteric liquid crystal layer 106 is blocked by the above 
optical filter, so that only the blue shift shown by the multilayer film 103 is seen. 
[0063] Therefore, the optical filters allowing right-handed circularly polarized 
light to selectively pass therethrough and allowing left-handed circularly 
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polarized light to selectively pass therethrough are prepared, and the 
discrimination medium 100 is viewed by selectively using the above optical 
filters. As a result, optical characteristics of the cholesteric liquid crystal layer 
106 and optical characteristics of the multilayer film 103 can be separately seen, 
and the difference therebetween can be discriminated. 

[0064] White light may be irradiated on the discrimination medium 100 via an 
optical filter allowing a predetermined circularly polarized light to selectively 
pass therethrough. For example, when right-handed circularly polarized light 
is irradiated on the discrimination medium 100 via an optical filter allowing 
right-handed circularly polarized liglit to selectively pass therethrough, the 
reflection light reflected by the discrimination medium 100 is only reflection 
light reflected by the cholesteric liquid crystal layer 106. The above optical 
filter is selectively used, so that the difference in optical characteristics, can be 
discriminated. 

[0065] For example, when left-handed circularly polarized light is irradiated 
on the discrimination medium 100 via an optical filter allowing left-handed 
circularly polarized light to selectively pass therethrough, the reflection light 
reflected by the discrimination medium 100 is only reflection light reflected by 
the multilayer film 103. The above optical filter is selectively used, so that the 
difference can be discriminated between the case of using the optical filter and 
the case of not using the optical filter in optical characteristics. 
[0066] In the above manner, when the discrimination medium 100 is simply 
viewed by changing the viewing angle, the discrimination medium 100 shows 
complicated and unique color change, so that the discrimination medium 100 
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can be discriminated. When the above viewing of the discrimination medium 
100 is performed by using the above optical filter, large differences can be 
discriminated between the case of using the optical filter and the case of not 
using the optical filter in viewing of the discrimination medium 100. 
[0067] Second Embodiment 

Fig. 7 is a cross sectional diagram showing a structure of another 
embodiment in a cross section. In the Second Embodiment, a figure 108 
formed by printing is added to the structure shown in Fig. 1 . 
[0068] For example, in the above structure of the Second Embodiment, when 
the discrimination medium 100 is viewed at a predetermined angle, the color of 
reflection light reflected by the cholesteric liquid crystal layer 106 is 
approximately equal to that of reflection light reflected by the multilayer film 
103. The color of the figure 108 is set to the same color as those of the 
cholesteric liquid crystal layer 106 and the multilayer film 103. 
[0069] In the above case, when the discrimination medium 100 is viewed at a 
predetermined angle, a predetermined color is highlighted. In this case, the 
hologram 105 is seen. However, since the hologram 105 has the same color as 
the surroundings, the hologram 105 is diflScuIt to see. 
[0070] When the viewing angle is changed, the color of the surroundings 
changes in accordance with blue shift, and the figure 108 appears on the surface 
of the discrimination medium 100. The discrimination medium 100 can be 
discriminated by using the above phenomenon. 

[007 1 ] When the discrimination medium 1 00 is viewed via an optical filter 
allowing right-handed circularly polarized light to selectively pass therethrough, 
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the figure 108 is difficult to see since left-handed circularly polarized light is 
blocked by the above optical filter. However, the figure of the hologram 105 
can be seen. When the viewing of the discrimination medium 100 is performed 
by increasing the viewing angle without the above optical filter, the color of the 
reflection light reflected by the multilayer film 103 changes. As a result, the 
figure appears on the sxirface of the discrimination medium 100. The hologram 
105 and the figure 108 can be simultaneously recognized. 
[0072] Third Embodiment 

A gap may be formed to a portion of the discrimination medium of the 
present invention. In this case, when the discrimination medium is forcibly 
peeled fi-om the article in order to reuse it, the discrimination medium is torn 
fi-om the above gap, and it cannot be reused. This structure can be applied to 
opening discrimination seals which are used for determining whether or not a 
package has been unsealed. 
[0073] Fourth Embodiment 

The discrimination medium of the present invention may have a 
structure such that interlayer peeling or peeling breaking preferably occurs at a 
portion thereof. For example, interlayer peeling preferably easily occurs in the 
cholesteric liquid crystal layer purposely. For example, in the structure shown 
in Fig. 1, when the discrimination medium 100 is peeled from the article 101, 
interlayer peeling preferably occurs in the layered structure of the cholesteric 
liquid crystal layer 106 before the adhesion force of the adhesive layer 102 is 
lost. In this case, reuse of the discrimination medium 100 by peeling it off the 
article 101 can be prevented. For example, the interlayer peeling of the 
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cholesteric liquid crystal layer 106 easily occurs by controlling temperature 
conditions in production of the discrimination medium 100. 
[0074] In the discrimination medium of the present invention, the fix strength 
between the cholesteric liquid crystal layer and the multilayer film may be 
weaker than the adhesion strength between the discrimination medium and the 
article. For example, in the structure shown in Fig. 1, the adhesion strength of 
the adhesive layer 104 may be weaker than that of the adhesive layer 102. In 
this case, when the discrimination medium 100 is forcibly peeled from the 
article 101, the cholesteric liquid crystal layer 106 is previously peeled from the 
multilayer film 103, so that reuse of the discrimination medium 100 can be 
prevented. 

[0075] In order to realize the above feature, a material having a strength 
weaker than that of the adhesion layer 102 is used as the material of the 
adhesion layer 104. 
[0076] Fifth Embodiment 

The Fifth Embodiment differs from the First Embodiment in that the 
reflection light reflected by the multilayer film 103 is different from that 
reflected by the cholesteric liquid crystal layer 106. In this case, two colors can 
be seen simultaneously. Since two blue shifts are synergistically shown, visual 
effects can be obtained such that the complicated appearance of the 
discrimination medium 100 can be seen depending on the viewing angle. In 
this case, visual effects can be obtained such that the color of the discrimination 
medium 100 viewed without optical filters, the color of the discrimination 
medium 100 viewed via an optical filter allowing left-handed circularly 
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polarized light to pass therethrough, and the color of the discrimination medium 
100 viewed via an optical filter allowing right-handed circularly polarized light 
to pass therethrough are different from each other 
[0077] Sixth Embodiment 

Fig. 8 is a schematic diagram showing one example of a discrimination 
apparatus of the present invention. A discrimination apparatus shown in Fig. 8 
is equipped with a pedestal 801, a white lamp 804, an optical filter 805, a 
photodetector 806, and an optical filter 807. The optical filter 805 allows a 
predetermined circularly polarized light to selectively pass therethrough. The 
optical filter 807 allows a predetermined circularly polarized light to selectively 
pass therethrough. The optical filters 805 and 807 are removably provided to 
an optical path separately. 

[0078] A discrimination medium 803 using the present invention is fixed to an 
article 802. The article 802 is mounted on the pedestal 801 . It can be 
determined whether or not the article 802 is authentic. The white lamp 804 
emits light which has a wavelength limited to a predetermined wavelength 
region and which does not have a predetermined circular polarization direction. 
[0079] One example of actions of the discrimination apparatus will be 
explained hereinafter. In this example, light emitted by the white lamp 804 
enters into the discrimination medium 803 at an incident angle of 45 degrees. 
The reflection light reflected by the discrimination medium 803 enters to the 
photodetector 806 at a viewing angle of 45 degrees. The discrimination 
medium 803 has a structure shown in Fig. 1 . When the discrimination medixmi 
803 on which white light is irradiated is viewed at a viewing angle of 45 degrees, 
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right-handed circularly polarized red light is reflected by the cholesteric liquid 
crystal layer 106, and left-handed circularly polarized red light is reflected by 
the multilayer film 103. 

[0080] First, a discrimination method in which the optical filter 807 is used 
and the optical filter 805 is not used will be explained. In order to determine 
whether or not the discrimination medimn 803 is authentic, the article 802 is 
mounted to the pedestal 801, and position of the article 802 on the pedestal 801 
is adjusted so that light is irradiated on the discrimination medium 803. Next, 
the white lamp 804 is lighted, and white light is^ irradiated on the discrimination 
medium 803. The optical filter 807 allowing a right-handed circularly 
polarized light to selectively pass therethrough is provided to an optical path 
of the reflection light reflected by the discrimination medium 803. In this case, 
only the red reflection light reflected by the cholesteric liquid crystal layer 106 
is detected by the photodetector 806. On the other hand, the optical filter 807 
is removed from the optical path of the reflection light reflected by the 
discrimination medium 803. In this case, not only the red reflection light 
reflected by the cholesteric liquid crystal layer 106, but also the red reflection 
light reflected by the multilayer film 103, is detected by the photodetector 806. 
As a result, the amoimt of the light detected by the photodetector 806 is 
increased ia comparison to the case in which the optical filter 807 is provided to 
the optical path of the reflection light reflected by the discrimination medium 
803. That is, output obtained by the photodetector 806 when the optical filter 
807 is used is different from that obtained by the photodetector 806 when the 
optical filter 807 is not used, so that the discrimination medium 803 can be 
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discriminated. 

[0081] In the same manner as the above, an optical filter allowing left-handed 
circularly polarized light to pass therethrough may be used as the optical filter 
807. In this case, when the optical filter 807 is provided to the optical path, the 
reflection light reflected by the cholesteric liquid crystal layer 106 is blocked by 
the optical filter 807, and only the left-handed circularly polarized reflection 
light reflected by the multilayer film 103 is detected by the photodetector 806. 
On the other hand, the optical filter 807 is removed firom the optical path. In 
this case, the reflection light reflected by the multilayer film 103 includes the 
left-handed circularly polarized hght, linearly polarized light, and reflection 
light reflected by the cholesteric liquid crystal layer 106. As a result, the 
amount of the light detected by the photodetector 806 is very different fi^om that 
of the case in which the optical filter 807 is provided to the optical path, so that 
the discrimination medium 803 can be discriminated. 

[0082] Next, a discrimination method in which the optical filter 805 is used 
and the optical filter 807 is not used will be explained. In this case, when the 
white lamp 804 is lighted, and the optical filter 805 allowing right-handed 
circularly polarized hght to selectively pass therethrough is provided to the light 
irradiation path, only reflection light reflected by the cholesteric liquid crystal 
layer 106 is detected by the photodetector 806. On the other hand, when the 
optical filter 805 is removed fi*om the light irradiation path, not only reflection 
light reflected by the cholesteric liquid crystal layer 106, but also reflection light 
reflected by the multilayer film 103, is detected by the photodetector 806. 
[0083] Next, another discrimination method in which the discrimination 
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medium 803 on which white hght is irradiated is viewed at a viewing angle of 
45 degrees, right-handed circularly polarized red light is reflected by the 
cholesteric liquid crystal layer 106, and blue light is reflected by the multilayer 
film 103. In this case, an optical filter allowing left-handed circxilarly polarized 
red light to selectively pass therethrough is used as the optical filter 805. 
[0084] In the above feature, when the optical filter 805 is provided to an 
optical path, and the optical filter 807 is removed fi-om an optical path, white 
light is irradiated on the discrimination medium 803 by the white lamp 804, blue 
light is detected by the photodetector 806. This is because right-handed 
circularly polarized light included in incident light entering the discrimination 
medium 803 is blocked by the optical filter 805, so that reflection light reflected 
by the cholesteric liquid crystal layer 106 is not detected. 

[0085] When the optical filter 805 is removed from the optical path, and white 
light is directly irradiated on the discrimination medium 803 by the white lamp 
804, red light and blue light are detected by the photodetector 806. This is 
because reflection light reflected by the multilayer film 103 and reflection light 
reflected by the cholesteric liquid crystal layer 106 are detected by the 
photodetector 806. 

[0086] In the above case, the amount of the light detected by the photodetector 
806 when the optical filter 805 is provided to the optical path is different from 
that of the light detected by the photodetector 806 when the optical filter 805 is 
removed from the optical path. The output of the photodetector 806 when the 
optical filter 805 is provided to the optical path is thereby different from that of 
the photodetector 806 when the optical filter 805 is removed from the optical 
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path, so that the discrimination medium 803 can be discriminated. For 
example, when the photodetector 806 can selectively discriminate light having a 
predetermined wavelength, the spectral distribution of the reflection light 
reflected by the discrimination medium 803 when the optical filter 805 is 
provided to the optical path is different from that of the photodetector 806 when 
the optical filter 805 is removed from the optical path, so that the output of the 
photodetector 806 when the optical filter 805 is provided to the optical path can 
be different from that of the photodetector 806 when the optical filter 805 is 
removed from the optical path. As a result, the discrimination medium 803 can 
be discriminated. 

[0087] In the above manner, when the discrimination medium 803 is directly 
viewed, imique optical characteristics are detected, so that the discrimination 
medium 803 can be discriminated. In this case, the optical filters 805 and 807 
can be used. A photographing device may be used as the photodetection device 
806, electronic processing is performed on images photographed by the 
photographing device. Altematively, images photographed by the 
photographing device may be viewed. 
[0088] INDUSTRIAL APPLICABILITY 

The present invention can be applied to techniques for determining 
whether or not passports, documents, various cards, passes, bills, exchange 
tickets for money, bonds, security notes, gift certificates, pictures, tickets, public 
game voting tickets, recording media in which sound data and image data are 
recorded, recording media in which computer software is recorded, various 
products, and packages of the products are authentic. The discrimination 
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medium of the present invention can be used for opening discrimination seals 
for discriminating whether or not a package has been unsealed. 
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